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(54) HEARTBEAT SIGNAL DETECTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To overcome the problem such that 
the heartbeat can not be detected when a driver takes a driving 
posture of separating his hand from an electrode 5 (or 6) and 
placing the same on spoke parts 4C, 4D during the monotonous 
driving little causing a change in driving operation like running at a 
constant speed in an expressway in the conventional heartbeat 
signal detecting device where the electrodes 5 and 6 are separately 
arranged on both right and left sides of a rim part 4A of a steering 
wheel 4 and signals for detecting the heart beat are taken out form 
the driver s hand gripping the steering wheel. 
SOLUTION: Electrodes 10, 11 are mounted on the top face of the 
spoke parts, whereby when the hand is placed thereon, signals for 
detecting the heartbeat can be taken out. Accordingly, even during 
driving in the driver s posture of placing his hand on the spoke parts 
such as monotonous driving, the heartbeat can be detected. 
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* NOTICES * 




^ JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. ^^^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Clalm(s)] 

[Claim 1] Heartbeat signal detection equipment characterized by newly attaching the electrode of said polar zone 
also in the top face of the spoke section of a steering wheel in the heartbeat signal detection equipment which 
consists of the polar zone which has two or more electrodes attached so that the front face of the rim section of a 
steering wheel might be covered, and the heartbeat signal-processing section which detects a heart rate based on 
the signal taken out from this electrode through the signal fetch line, respectively. 

[Claim 2] Heartbeat signal detection equipment according to claim 1 characterized by attaching installation of the 
electrode to the spoke section ranging from the top face to a front face of the spoke section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates especially to the polar zone about the heartbeat signal detection 

equipment for detecting the heart rate of the driver under operation. 

[0002] 

[Description of the Prior Art] The physiology condition of a driver is detected and there are some systems which 
carry out operation management of many cars safely and efficiently and it was made to make the detecting signal 
transmit to an operation management pin center.large, in order to prevent beforehand a driver dozing off while 
driving or lapsing into operation impossible by the sudden illness. And a heart rate is one of typical things of the 
physiology condition to detect. Drawing 3 is one example of conventional heartbeat signal detection equipment, 
drawing 3 — setting — 1 — heartbeat signal detection equipment and 2 — the polar zone and 3 — the heartbeat 
signal-processing section and 4 — as for an electrode, and 7 and 8. for the shaft section, and 4C, 4D and 4E, the 
spoke section, and 5 and 6 are [ a steering wheel and 4A / the rim section and 4B / a signal fetch line and 9 ] 
differential amplifier. 

[0003] Heartbeat signal detection equipment 1 consists of polar zone 2 and the heartbeat signal-processing section 
3. The polar zone 2 consists of the electrodes 5 and 6 attached in right-and-left both sides by dissociating so that 
the front face of rim section 4A of a steering wheel 4 may be covered. The heartbeat signal-processing section 3 
consists of the differential-amplifier 9 grade which amplifies the difference of the signal taken out from electrodes 5 
and 6 through the signal fetch lines 7 and 8. Since the myocardium action potential between both hands is 
measurable by touching an electrode 5 by one hand and touching an electrode 6 by the hand of another side, a heart 
rate is detectable by can-ying out data processing of the signal acquired from electrodes 5 and 6 in the heartbeat 
signal-processing section 3. In this example, although the number of the electrodes prepared in heartbeat detection 
is two, there are some which are prepared. In addition, as conventional reference about heartbeat signal detection 
equipment, there are JP,7-23916.A, JP.2000-23929,A, etc., for example. 
[0004] 

[Problem(s) to be Solved by the Invention] (Trouble) However, with the above mentioned conventional heartbeat 
signal detection equipment, while carrying out the so-called monotone operation changeless [ almost ] to operation, 
there was a trouble that heartbeat detection might not often be performed. 

(Explanation of a trouble) Monotone operation is operation produced when running a highway at a fixed rate. In this 
case, there are little accelerator actuation and brakes operation and they do not have to make handle actuation 
almost, either, the trouble that drivers, such as a long-distance truck, doze off while driving and win. and come out 
of them while carrying out such monotone operation, but heartbeat detection is not made whenever such — voice 
had occurred. So, when the cause was studied, while carrying out monotone operation, it became clear that one 
hand or both hands were carried on the spoke sections 4C and 4D of the longitudinal direction of a steering wheel 4, 
and the driver was often operating, therefore a cause was in the point that the signal is not acquired from the 
electrodes 5 or 6 or both on the rim section. 

[0005] It seemed that 2nd the reason was related to the arrangement gestalt of the steering wheel of a truck 
somehow, and related to the height degree of a steering wheel with regards to the inclination degree of a steering 
wheel side the 1 st although it is the driver of a truck carrying a hand on the spoke sections 40 and 4D why, and 
saying whether to be a victory. Next, they are explained. Drawing 4 is drawing showing the steering wheel in a 
passenger car, and, for 20, as for a steering wheel and 22, a passenger car and 21 are [ a driver and 23 ] horizontal 
planes. The field of this steering wheel 21 is attached so that a considerable big include angle may be accomplished 
to a horizontal plane 23. Moreover, the height of a steering wheel 21 is in a comparatively high location like the 
height which hits the neck or the breast upper part of a driver 22. However, in the case of the truck, it greatly 
differs fi^om this. 

[0006] Dr awing 5 is drawing showing the steering wheel in a truck, 24 is a truck cab and 25 is a steering wheel. The 
field of the steering wheel 25 of a truck has a horizontal plane 23 and the small angle to accomplish, and almost 
looks up. but is made into the field of a good about. Moreover, the height of a steering wheel 25 is in a comparatively 
low location like the height which hits the breast lower part thru/or the antinode of a driver 22. If it will be in 
monotone operational status and a driver can operate comfortably, it becomes [ mind / the rim section of a steering 
wheel / actuation / of "grasping" / "release temporarily" ], but it also helps that the steering wheels 25 of a truck 
are the above arrangement gestalten. and where a hand is put on the spoke section, it comes to operate in many 
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: ^^^lectrodes 5 and 6 and the signal for heartbea^l^( 



cases. Therefore, a hand separates iff^Klectrodes 5 and 6 and the signal for heartbea^Bfection is no longer 
"acquired. (In addition, since it is necessary to grasp the rim section firmly and to carry out handle actuation, it does 
' not carry out putting a hand on the spoke section and resting in the section which is not monotone operation.) 

This invention makes it a technical problem to obtain a heartbeat detecting signal, even if it puts a hand on the 

"Spoke section and is operating in order to solve the above troubles. 

[0007] 

[Means for Solving the Problem] In order to solve said technical problem, in this invention, we decided to newly 
attach the electrode of said polar zone also in the top face of the spoke section of a steering wheel in the heartbeat 
signal detection equipment which consists of the polar zone which has two or more electrodes attached so that the 
front face of the rim section of a steering wheel might be covered, and the heartbeat signal-processing section 
which detects a heart rate based on the signal taken out from this electrode through the signal fetch line, 
respectively. In addition, said spoke section electrode is good also as an electrode attached ranging from the top 
face to a front face of the spoke section of a steering wheel. 

[0008] (Outline of the actuation to solve) In the time of monotone operation etc., a hand is lifted from the electrode 
which the driver attached in the rim section of a steering wheel, and even if it comes to operate with the posture in 
which a hand is carried on the spoke section, a hand will touch the spoke section electrode attached in the top face 
of the spoke section. A signal required for heartbeat detection is taken out even from a spoke section electrode, 
and since it connects so that it may be inputted into the heartbeat signal-processing section, heartbeat detection is 
performed even if it is operating with such a posture. 
[0009] 

[Embodiment of the Invention] Hereafter, the operation gestait of this invention is explained to a detail based on a 
drawing. 

(1st operation gestait) Drawing 1 is drawing showing the 1st operation gestait of this invention. A sign corresponds 
to the thing of drawin g 3 and, as for 1 0 and 1 1 , an electrode, and 1 2 and 1 3 are signal fetch lines. Electrodes 1 0 and 
1 1 are electrodes attached in the top face of the spoke sections 4C and 4D of a steering wheel 4. (2) of drawing 1 
expands and draws the cross section in X-X of (1). 

[0010] It was made to attach also in the spoke sections 4C and 4D in this invention besides the electrodes 5 and 6 
attached in rim section 4A of a steering wheel 4 as an electrode in the polar zone 2 of heartbeat signal detection 
equipment 1. And the signal fetch line 13 which bundles up the signal fetch line 12 connected to the electrode 10 
which is in an electrode 5 side among the electrodes attached in the spoke section with the signal fetch line 7 
connected to an electrode 5, is connected to the heartbeat signal-processing section 3, and is connected to the 
electrode 11 in an electrode 6 side is put in block with the signal fetch line 8 connected to an electrode 6, and is 
connected to the heartbeat signal-processing section 3. And processing of the differential amplifier by the 
differential amplifier 9 etc. is made within the heartbeat signal-processing section 3, and a heart rate is detected. 
[001 1] If it is made such a configuration, while the driver is doing monotone operation, the hand which had grasped 
the electrode 5 is lifted, and even if it moves to operation with the posture in which it carries on the electrode 1 0 of 
the spoke section near it, the signal for detecting a heartbeat is inputted into the heartbeat signal-processing 
section 3. Moreover, it is the same even if it moves to operation with the posture in which lift the hand which had 
grasped the electrode 6 and it carries on the electrode 1 1 of the spoke section near it (it is very the same in the 
posture in which separate both hands from electrodes 5 and 6. and they are carried on electrodes 10 and 11.). In 
this way, the driver moved to monotone operation, and even if it took the posture in which a hand was carried on 
the spoke sections 4C and 4D, it became possible to detect a heartbeat. 

[0012] In addition, the rotation location of the steering wheel 4 at the time of starting monotone operation is the 
location of an abbreviation rectilinear-propagation condition, as shown in drawing 1 . Namely, electrodes 5 and 6 will 
be in the condition of being divided symmetrically, mostly at right-and-left both sides. The spoke sections carried in 
order that a driver may rest a hand in this condition are the lateral spoke sections 4C and 4D, and do not have first 
putting on spoke section 4E of a lengthwise direction. Therefore, although an electrode may be prepared in the top 
face of all the spoke sections, also suppose that it does not prepare in spoke section 4E of a lengthwise direction, 
but prepares only in the lateral spoke sections 4C and 4D for cost reduction ( draw ing 1 is the example made such.). 

[0013] (2nd operation gestait) Drawing 2 is drawing showing the 2nd operation gestait of this invention. The sign 
supports the thing of drawing 1 and 14 and 15 are electrodes. Electrodes 14 and 15 are electrodes attached in the 
spoke sections 4C and 4D of a steering wheel 4. (2) of drawing 2 expands and draws the cross section in X-X of (1). 
The point which is different from the 1st operation gestait is a point carried out as the electrode attached in the 
spoke sections 4C and 4D was attached ranging from the top face to a front face. Thus, if it attaches, contact 
resistance between a hand and an electrode can be made still smaller. The reason has hooked the finger on the 
front end side of the spoke section in many cases, when a driver carries a hand on the spoke sections 4C and 4D, 
but the direction which has prepared the electrode also in the front face like drawing 2 is because a touch area with 
a hand serves as size rather than having prepared the electrode only in the top face like the operation gestait of 
drawin g 1 (if it becomes touch-area size, contact resistance will serve as smallness.). If contact resistance serves 
as smallness, signal ejection from an electrode can be performed good. 
[0014] 

[Effect of the Invention] According to the heartbeat signal detection equipment of this invention, the following 
effectiveness is done so as stated above. 
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(Effect of the invention of claim 1) In^^^me of monotone operation etc., a hand is lift^l^m the electrode which 
*the driver attached in the rim section of a steering wheel, and even if it operates with the posture in which a hand is 
' carried on the spoke section, a heartbeat signal can be detected. 

(Effect of the invention of claim 2) Since the touch area of a hand and a spoke section electrode serves as size. 

tsontact resistance serves as smallness, and signal ejection can be performed now good. 



[Translation done.] 
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* NOTICES * 

^JPO and NCtPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] Drawing showing the 1st operation gestait of this invention 
[Drawing 2] Drawing showing the 2nd operation gestait of this invention 

[Drawin g 3] Drawing showing one example of conventional heartbeat signal detection equipment 
[Drawing 4] Drawing showing the steering wheel in a passenger car 
[Drawing 5] Drawing showing the steering wheel in a truck 
[Description of Notations] 

1 [ — Steering wheel. ] — Heartbeat signal detection equipment 2 — The polar zone, 3 — The heartbeat signal- 
processing section, 4 4A [ — Electrode, ] — The rim section, 4B — The shaft section, 4C, D, E — 5 The spoke 
section, 6 7 8 [ — 14 A signal fetch line, 15 / — An electrode, 20 / — A passenger car, 21 / — A steering wheel, 
22 / — A driver, 23 / — A horizontal plane, 24 / — A truck cab, 25 / — Steering wheel ] — A signal fetch line, 9 
- 1 0 The differential amplifier, 11 — 1 2 An electrode, 1 3 



[Translation done.] 
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□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ R£FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



